DESIGN SHOWCASE

Large Capacitor Replaces Backup Battery

A large (0, 1F) capacitor can replace your backup bat-
tery in certain applications. Though limited in storage
capacity, the capacitor offers sufficient backup for
low-dissipation equipment in which typical power out-
ages lest from a few seconds to several hours.

A simple implementation (Figure la) combines the
capacitor with a batlery-switchover [C—a device that
meonitors the supply and switches the [oad to battery
voltage when the supply fails or “browns out.” As the
following explanation attests, however, the simple ap-
proach can be unreliable when apphed o the
WA KBS,

The capacitor charges rapudly to Voo-YeE (VeE 15 the
dhiosde s forward-voltage drop, approximately 0.6 )
Wae and the charging current then decrease exponen-
tally as the large capacitor continues charging (toward
Voo with a tme comstant ranging from many hours
to several days. When the capacitor reaches full
charge—iypically within D.2% of Ypp—the diode
leakage equals the sum of leakages into the capaciior
and the high-impedance input Yaarr, Low-leakage
circuits can charge the capacitor nearly to oo,

This proximity of battery woltage (VeatT) to Yoo
creates a problem, because the IC initiates a swilchover
whenaver Yoo '|_'.||:|,|.-5 a srmall offeet is less than VasTr.
Switchovers imply power failures, but this cireuit will
switch in response to the normal Yoo fluctuations
caused by vanations in line, load, and temperature.

Adding a large resistor across the capacitor solves the
problem by assuring the typical Vig drop of 0L6Y, but
the resistor aleo accelerates discharge during the back-
up condition, Even a large ( IOMUOY) resistor cuts the
backup time in half,

An improved version of the backup circuit {Figure [b)
includes a blocking diode (D) that prevents discharge
through the resistor during backup. The resistor can be
smaller because its current comes only from the main
supply. As before, this current keeps the diode For-
wird-bigsed, maintaining a safety margin of one Vg
against droop i the Yoo supply, You can increase the
margin by adding diodes in series with [y,

A further improvement (Figure [c) replaces [y with
Bz and Dy with 0. The resistor divider lets you set
the backup voltage (V) as desired,

(Circle 6]
T rl"“‘ AL 4
sl : N
s -! 1 W 1
B Ry | g
I | . i
| S =~
| LI |
— e a—  —
a. 1
. e AL II
g MEAS g e s
.-"'i"-. .,ﬁr;“* —u'-'w
Lo % )
T - —
L B |
| i
| = —_— 3
[P L cawcy
[T
1 J
2 L— -
— _:.i'a'l.l
W < | Frr Lo v
= h'r_:‘ I E-'¢'|-|||
Lars e | [P
Ll | T
F i
™ sl )| |
| L4
| -~ -
:::.._-': gl — Lo |
fl I
; g g~ g o
e, — * S pawap. 1 01 F cpaie by KEG B

i e Dl B

Figare | Batery-swiichovir vircwitn nffes pecfivamacd vi oo
avnd complenry: The stoamle vorsiow (el mar snnick encermmty
Curing Mhay prodriess with o hipgdiog dvvsde (5] dvkaes iie fackup
peengvthon fedlowsisp preve- 0, Trinioale e @ s o (o) Bl wou
St e kg volnoge g didived

16




